TSG-RAN Working Group 4 (Radio) meeting #23

R4-020876
Gyeongju, Korea, 13th  – 17th  May 2002


Agenda Item:
6.4
Source: 
Nokia
Title: 
Further Simulation Results with User Specific Beam Forming 
Document for:
Discussion
1.
Introduction

At RAN4#21 Ericsson presented simulation results for 4 pilot bit slot formats and proposed that the feasibility of slot formats having only few pilot bits should be studied further [1]. In this document we present measurement channels and simulation results for 4 pilot bit slot format. We have internally studied the impact of less number of pilot bits on implementation. Based on the internal study the required implementation margin is discussed.   

2.
Simulation Assumptions
In this chapter the used simulation assumptions and measurement channels are shown. The used slot format  is  presented in Table 1. 

Table 1: DPDCH and DPCCH fields of selected slot formats

	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH
Bits/Slot
	Transmitted slots per radio frame

NTr

	
	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	9
	60
	30
	128
	40
	6
	26
	2
	2
	4
	15


Slot format #9 was chosen since it has 4 dedicated pilots having following features:

· It is a slot format having TFCI bits in DPCCH and 

· it is used in many signaling tests in TS 34.108. The ratio of pilot bits per Bits/Slot is 10 %, which is also the lowest possible for slot formats with 4 dedicated pilots bits. 

Slot format #9 was also used by Ericsson in [1].

The Measurement channel bit rate for the test is 12.2 kbps. The detailed description of measurement channel can be found in Annex A at the end  of this document. Our simulations are performed with the same assumptions as in the reference [1] in order to achieve comparable results. Thus the Îor/Ioc value for these simulations is 0 dB and the target BLER is 0.01.

3.
Simulation Results
The simulation results for the measurement channel is presented in Figures 1 – 4 in Annex B at the end of this document. The results are summarized in Table 2.

Table 2: Summary of simulation results
	Measurement Channel
	Averaged DPCH_Ec/Ior [dB]
	DPCH_Ec/Ior 90% value[dB]

	12.2 kbps (SF #9)
	-19.7
	-18.0


Implementation margin due to channel estimation is not added to any of these figures. The required implementation margin is discussed in the next chapter.

4.
Implementation Margins
The implementation margin used in currently existing dedicated pilot performance requirements in [2] is 4.5 dB. This was based on the used propagation conditions in tests and available pilot power for channel estimation. Following Table 3 shows how much the energy for dedicated pilots/slot is compared to test, in which CPICH is available for phase reference. The 12.2 kbps measurement channel with slot format 11 is presented for comparison to earlier dedicated pilot test cases. The required average power of DPCH Ec/Ior for slot format 9 is based on the presented simulations results. It can be clearly seen that pilot energy available for channel estimation is significantly lower than in a case with CPICH. Also it can be seen that the power available for channel estimation from dedicated pilots is 2.1 dB lower than in earlier dedicated pilot tests. 

Table 3: Factors affecting the energy of dedicated pilots per slot.
	Measurement channel
	Num of dedicated symbols / Num of CPICH symbols
	SF of DPCH / SF of CPICH
	Average power of DPCH / CPICH power (compared to Ior) [dB]
	Antenna gain of DPCH compared to CPICH [dB]
	Energy of dedicated pilots in a slot compared to energy of CPICH in a slot [dB]

	12.2 kbps (SF#11)
	4/10
	128/256
	-20.6/-10*
	6 
	-11.6

	12.2 kbps (SF#9)
	2/10
	128/256
	-19.7/-10**
	6 
	-13.7


* Note: Average power of DPCH is an average of earlier presented performance simulations. Averaged DPCH_Ec/Ior values presented in [4].

** Note: Average power of DPCH is from simulation results presented in Table 2.

Based on the above presented facts and our internal study of the effect of dedicated pilot power on the required implementation margin we came to a proposal for implementation margin in proposed 4 bit dedicated pilot test case. The proposal is presented in Table 4.

Table 4: Implementation Margin

	Measurement channel
	Proposed implementation margin

	12.2 kbps (SF#9)
	5.0 dB


5.
Conclusions
In this document we have shown the results of simulations on the proposed measurement channel using 4 pilot bits. In addition views on the required implementation margin for this case are also discussed. 

We propose that these results and implementation margins are taken into account when discussing  the performance requirements.
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ANNEX A

Modified DL reference measurement channel (12.2 kbps & 4 pilot bits)

The parameters for the modified (4 pilot bit) 12.2 Kbps DL reference measurement channel are specified in Table 1 and Table 2. The channel coding is shown for information in the Figure.

Table A.1.1: DL reference measurement channel physical parameters (12.2 kbps)


	Parameter
	Unit
	Level

	Information bit rate
	kbps
	12.2

	DPCH 
	ksps
	30

	Slot Format #i
	-
	9

	TFCI
	-
	On

	Power offsets PO1, PO2 and PO3
	dB
	0

	Puncturing
	%
	2.5


Table A.1.2: DL reference measurement channel, transport channel parameters (12.2 kbps)

	Parameter
	DTCH 
	DCCH 

	Transport Channel Number
	1 
	2 

	Transport Block Size
	244 
	100 

	Transport Block Set Size
	244 
	100 

	Transmission Time Interval
	20  ms
	40  ms

	Type of Error Protection
	Convolution Coding
	Convolution Coding

	Coding Rate
	1/3
	1/3

	Rate Matching attribute
	256
	256

	Size of CRC
	16
	12 

	Position of TrCH in radio frame
	fixed
	fixed
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Annex B Simulation results with target BLER 0.01
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Figure 1. Distribution of transmission power for slot format #9
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Figure 2. Cumulative distribution of transmission power for slot format #9
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